
Safeguarding America’s Agricultural and Natural Resources
United States Department of Agriculture | Animal and Plant Health Inspection Service | Plant Protection and Quarantine

Contributions of the USDA-
APHIS-PPQ-CPHST BL in the 
Genus Phytophthora with 

emphasis to  species of 
biosecurity concern

Z. Gloria Abad, Ph.D.
USDA APHIS PPQ S&T

CPHST Beltsville Laboratory

In: Workshop on the collaboration of 
AAFC/APHIS 

APS 2019 - August 3rd

Presented to: AAFC/APHIS members
By: Tim Widmer USDA-ARS for G. Abad

The findings and conclusions in this preliminary presentation have not been formally 
disseminated by the U. S. Department of Agriculture and should not be construed to 
represent any agency determination or policy.



Contributions of the USDA-APHIS-PPQ-CPHST BL in the Genus 
Phytophthora

• USDA-APHIS-PPQ-Center for Plant Health Science & Technology (CPHST 
Beltsville Laboratory) is almost ready to officially release the “IDphy: 
Molecular and Morphological Identification of Phytophthora based on the 
Types”. This is the first online resource of this nature implemented for 
plant pathogens (link). 

• The Molecular tool box of Phytophthora with seven genes from a range of 
well authenticated species representatives including the Ex-types has now 
close to 1000 sequences (link) .

• Work with 3rd Generation High-Throughput Sequencing (3G-HTS) via 
MinION for identification for Phytophthora is in progress. 

• We are working with Whole Genome Sequencing (APS 2019 Poster 690-P2. 
Srivastava et al. WGS of the Ex-type of P. ramorum), metabarcoding and 
metagenomics (the last in collaboration with Oklahoma State University). 

http://idtools.org/id/phytophthora/index.php
https://www.ncbi.nlm.nih.gov/nuccore/?term=Phytophthora+AND+CPHST+AND+BL


The case of P. boehmeriae species of concern for the USA and 
other countries. This species is in Asia 

The distribution of P. boehmeriae is in Asia.

This species is incorrectly cited in several online
resources that indicate hosts and distributions in
Latin America (Brazil, Argentina), Australia, New
Guinea, South Africa, Ohio (USA).

Phytophthora species in Clade 10 (ITS 
rDNA). Notice the position of the cluster of 
the "sensu stricto" of P. boehmeriae, in 
relation of the position of P. gondwanensis
and other related clusters. Blue arrows point 
the position of sequences from the the ex-
type and red arrows show the position of 
misidentifications.

Sequencing identification at NCBI and other resources is challenging due to the proliferation of misidentified 
specimens. Proliferation of incorrect citations in online and printed resources is of worldwide concern



The Taxonomy of Phytophthora: 
What is done from our CPHST BL?

http://forestphytophthoras.org/proceedings

2010

March 7-12, 2010. Auckland and Rotorua, New Zealand.

2012

September 9-14, 2012. Cordoba, Spain.

2014

10th - 14th November 2014. Esquel, Chubut. Patagonia Argentina

Presented the importance of the Ex-types 
in different national and international 
forums. Including IUFRO Phytophthora

http://forestphytophthoras.org/proceedings


The Taxonomy of Phytophthora: 
What is done from our CPHST BL?

Presented the importance of the Ex-types in different national and international forums. Including 
“Oomycetes International Workshops” Link: https://www.isppweb.org/smc_10.asp

6th International Oomycetes Workshop – ICPP 2018

108 participants from 25 countries, including 28 speakers

https://www.isppweb.org/smc_10.asp


The Taxonomy of Phytophthora: 
What is done from our CPHST BL?

Presented the importance of the Ex-types in different national and international forums. Including 
“Oomycetes International Workshops” Link: https://www.isppweb.org/smc_10.asp

https://www.isppweb.org/smc_10.asp


What is needed for correct species identification? 
IDphy: Molecular and Morphological identification of Phytophthora based on the types

IN BETA TESTING  7.31.19

Section of ABOUT THIS TOOL showing a portion of “Tool 
background and scope” and the list of different topics presented at 

this Section 

Section of FACT SHEET INDEX showing a portion of the 
list of the 161 culturable species in letter A alphabetical 

order. MOLECULAR IDENTIFICATION

Suggested citation: Abad, Z.G., Burgess T., Bienapfl J.C., Redford A.J., Coffey M., and Knight L. 2019. IDphy: Molecular and Morphological Identification 
of Phytophthora Based on the Types. USDA APHIS PPQ S&T Beltsville Lab, USDA APHIS PPQ S&T ITP, and Centre for Phytophthora Science and 
Management. http://idtools.org/id/phytophthora/index.php <date you accessed site> 



IDphy: Molecular and Morphological 
identification of Phytophthora based on the types

PHYTOPHTHORA AGATHIDICIDA

NAME AND PUBLICATION

NOMENCLATURE
Mycobank, Index Fungorum, Etymology, Typification (Type/Ex-type), 
Sequences of Ex-type in original manuscript, Ex-type in other 
collections

MOLECULAR IDENTIFICATION

MORPHOLOGICAL IDENTIFICATION

HOSTS AND DISTRIBUTION

ADDITIONAL REFERENCES AND LINKS

Species name, manuscript, corresponding author

Voucher sequences for barcoding genes ITS and COI for the Ex-types, 
Sequences for Ex-types from other sources, Position in ITS 
phylogenetic tree, Genome sequencing of Ex-type at NCBI genome. 
NOTE: Only 3 of the 161 culturable species have genome sequences 
at the NCBI.

Colonies and cardinal temperatures, Conditions for growth and 
sporulation, Asexual Phase, Sexual Phase, Most typical characters, 
Additional specimens evaluated.

Distribution, Substrate, Disease note, Host, retrieved from U.S. 
National Fungus Collections

Phytophthora Database, Q-bank, SMML USDA-ARS, EPPO Global 
Database, Forest Phytophthoras of the world, CABI Invasive species 
compendium, Encyclopedia of Life< Index Fungorum, Plantwise 
Knowledge Bank
Google All, Google Images, Google Scholar

Fact sheet author (s)

Factsheet of Phytophthora agathidicida. Each of the 161 species covered by IDphy has similar 
information in their factsheets with six main titles (yellow) and numerous subtitles (green). 



IDphy: Molecular and Morphological 
identification of Phytophthora based on the types

Some of the figures included in the Factsheet of Phytophthora agathidicida. LEFT: ITS rDNA
partial phylogenetic tree showing species in Clades 3, 4 and 5. Marked in red is CL5 that contains
P. agathidicida. Colonies and morphology of the Ex-type CPHST BL 154. RIGHT: Kauri dieback
caused by P. agathidicida in New Zealand and action to control spread of the disease. Similar set
of figures is included for each of the 161 species included in the resouce.



IDphy: Molecular and Morphological 
identification of Phytophthora based on the types

Part of TABULAR KEY for morphological
identification of 161 species which are
organized by the position in the ITS rDNA
phylogenetic tree with 1000 bs where the
Clades and sub clades were determined.
In figure are species in Clades 7a, 7b, 7c
and 8a. Legend for codes are not shown.

Part of LUCID KEY for the identification of 161
Phytophthora species. In example: LEFT:
sporangium papillate was selected. RIGHT: 32
species, entities remaining, 129 entities discarded.

Features available 19  Entities Remaining 32  

Entities Discarded 129  Features chosen 1  

Sporangia 
papillated

MORPHOLOGICAL IDENTIFICATION



NCBI Phytophthora CPHST-BL Ex-types  7.31.19

https://www.ncbi.nlm.nih.gov/nuccore/?term=Phytophthora+AND+CPHST+BL

https://www.ncbi.nlm.nih.gov/nuccore/?term=Phytophthora+AND+CPHST+BL


NCBI Phytophthora CPHST-BL Ex-types.

CPHST BL sequences of ITS rDNA form the Ex-types to be placed in RefSeq at NCBI



Progress of the CPHST-BL in 3rd Generation High-Throughput 
Sequencing (3G HTS)

We have successfully
generated a WGS of the
Ex-type of P. ramorum
CPHST BL #55G (=
CBS 101553).

We have developed
new ITS-targeting
primers that were
designed to work for
metabarcoding starting
from environmental
DNA (e-DNA) samples.




